adoption of workers' compensation statutes by various states beginning in 1911. The no fault design of the statutes provided strong incentive for employers initially to develop programs to prevent accidents and later to prevent occupational diseases as well. Early on, there was a heavy focus on reducing accidents by improving physical conditions (National Safety Council, 1997) . Heinrich (1931) is credited with developing one of the first theories of accident causation, stating that 88% of accidents are caused by unsafe acts. He suggested a ratio between unsafe acts, minor injuries, and major injuries of 300:29: 1. Heinrich created the well known Heinrich triangle based on these ratios. He postulated that if the number of unsafe behaviors could be reduced, serious injuries also would be reduced (Heinrich, 1959) .
Health and safety professionals began to focus on developing programs and on training workers to reduce unsafe acts and to report unsafe conditions. In 1969, Bird questioned the basis for Heinrich's ratio and performed a systematic study that included property damage incidents. Bird concluded Heinrich had underestimated the number of times an unsafe behavior occurs without a major injury. The ratio was actually 600 "almost or near miss" incidents, to 30 property damage incidents, to 10 minor injuries, to 1 major injury (Geller, 1997) .
In 1971 the promulgation of the federal Occupational Safety and Health Act prompted the focus again to return almost exclusively to unsafe physical conditions as opposed to unsafe acts. Companies began to concentrate on safety checklists, survey forms, mock OSHA inspection forms, recordkeeping, and other tools to identify correctable conditions resulting in an unsafe work-place and engendering fines if identified through an OSHA inspection. Komaki (1978) developed a systematic application of applied behavioral analysis in the workplace. Her work provided an operational definition for the safety related behaviors important in the work environment and suggested an observation and feedback process based on the operational criteria. Meanwhile, in the United States there was a growing understanding and recognition of the work of Aguayo (1990) who placed strong emphasis on team and quality initiatives and providing feedback. Deming first gained recognition as the result of the significant impact of his work on the Japanese economy (Aguayo, 1990) . Peterson (1988) expanded on his earlier work to emphasize that "accidents [and diseases] are caused by people." In 1997, he defined "behavioral based safety" as: the building of a management system in safety [and health ] that at each level of the organization defines precisely what behaviors are required, measures whether or not these behaviors are, in fact, present, and reinforces regularly (daily, hourly) for the behaviors desired" (Peterson, 1998) . Krause (1997) , credited with coining the term "behavior based safety," defined it as the "use of applied behavior analysis [and quality improvement] methods to achieve continuous improvement in safety performance." Peterson (1998) and others emphasized the essential "people" aspect of safety management. However, no concerted movement existed to focus on the unsafe acts of people until a group of like minded, but independent practitioners of applied behavioral analysis (Krause, Geller, Daniels, McSween, Topf, and Simon) individually developed companies and marketable programs that strongly focused on unsafe behavior.
DEFINITIONS
As defined by these practitioners (Daniels, 1989; Geller, 1998; Krause, 1997; McSween, 1995; Peterson, 1998; and others) , the behavior based safety process is characterized by the use of a change process to improve individual safe behavior. Improved individual safe behavior results in improved safety and health outcomes. Strong management support is essential to the process. However, the definition of what constitutes safe behaviors is defined, applied, monitored, and reinforced by line workers.
Behavioral based safety is a process that looks much further "upstream" in the accident causation sequence than is often reviewed. In most companies, hazards are SEPTEMBER 1999. VOL. 47, NO.9 identified to some degree and controls are put in place to reduce the potential for those hazards. A gap exists between the controls and resulting accidents. That gap can be varied exposures and include the at risk behavior of people. Often, the at risk behavior of people is part of "how we do things around here" (Daniels, 1989) . If health and safety outcomes are to improve, at risk behaviors need to be identified and analyzed. What is needed are efforts to identify system improvements and a renewed focus on prevention. This focus involves management responding to system issues and employees recognizing an organizational commitment to safety.
A common misperception exists that behavioral based safety programs ignore the more traditional safety approaches of worksite analysis, hazard prevention and controls, and safety and health training. Additionally, unions have objected to the behavioral based safety process believing that it places "blame" on workers for their behaviors, when the emphasis should rightly remain on the safety/health of the workplace. In fact, the behavioral based safety process is not meant to replace the traditional approaches of identifying and correcting unsafe conditions. It is most effective in companies with an existing effective safety/health program that want to move to the next level of performance. However, a systematic process that includes a commitment to increase safe behaviors reduces downstream injuries [and illnesses] in the workplace.
The key measure of success is an increase in the percentage of safe behaviors as specified for the job by the employees. Krause (1997) reported that one company achieved "a significant reduction of injury frequency during the first and the second year (over 75% combined) " Occupational and environmental health nurses have a strong background in the behavioral sciences and a long history of active involvement in analyzing and guiding workers through behavior "changes," particularly those related to lifestyle. Little effort has been made to date in applying behavior based [safety] principles to the practice of occupational health (other than life style changes) and the prevention of occupational diseases. The process is equally applicable. Occupational and environmental health nurses have the educational background to use the behavior change process in health and safety efforts.
SKILLSTRANSFERABLE FROM NURSING Nursing Process
The nursing process uses a modified scientific method to solve problems. This means that nurses have a scientific base that uses logic and scientific procedures.
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Yet, nurses recognize the need to consider a multitude of factors involving people, environment, time frame, control, and complexity issues. The assessment, diagnosis, planning, implementation, and evaluation steps of the nursing process are well suited to the behavior based safety process. Behavior based safety also uses a process framework. Even though there are steps to behavior based safety, the process is not static or fixed. Both the nursing process and the behavior based safety process may find varied steps taking place concurrently. Nurses will benefit from embracing skills transferable from the nursing process to behavior based safety initiatives.
Transferable skills of the nursing process include assessment, planning, implementation, and evaluation (Black, 1993) .
Assessment. Requires the nurse's application of knowledge, experience, interpersonal skills, and analysis in targeting and pinpointing collaboratively with colleagues involved in the behavior based safety initiative.
Planning. Used to determine safe behaviors, to set percent safe goals, and to provide information, feedback, and reinforcement. The nurse works with others to validate findings and plan for needed improvement.
Implementation. Occupational and environmental
health nurses work on the team as key players in implementing the behavior change process. The nurse works interdependently as a coach, teacher, monitor of information, and problem solver to enhance safe performance.
Evaluation. Ongoing evaluation is a critical step for identifying processes in need of improvement. The nurse may be involved in evaluating information and providing feedback to top management and employees.
Behavioral Science Background
Nursing education includes a strong foundation in the behavioral sciences. Skinner (1938 Skinner ( , 1953 identified that responses are made more probable or frequent when reinforcement is used. The practice of using positive reinforcement is used in the practice of nursing to motivate healthy behaviors in clients (Pender, 1987) . Positive reinforcement is a key element in behavioral based safety initiatives. Other behavioral scientists studied in many nursing curriculums include: Needs (Barker, 1985) .
Interpersonal Skills
Strong and effective interpersonal skills are essential to nursing practice. The interpersonal skills practiced in 426 nursing are especially useful in the assessment phase of nursing practice. Strong interpersonal skills allow views, information, feelings, and questions to be shared openly. The active listening demonstrated by nurses allows clients to express concern and develop comfort. Core skills equally beneficial to the behavior based safety process include: • Empathy, • Communication, • Motivation, • Coaching, and • Reinforcing/shaping.
ROLE OF THE OCCUPATIONAL AND ENVIRONMENTAL HEALTH NURSE
Occupational and environmental health nursing has goals to optimize health, prevent illness and injury, and reduce health hazards. Nursing practice in the workplace takes into account internal and external factors that impact the health of the worker and work force. Effective occupational and environmental health programs measure outcomes, monitor and evaluate whether individual workers or worker populations achieve expected outcomes, or if processes used are likely to lead to positive outcomes (Rogers, 1994) . The occupational and environmental health nurse role can vary to include: • Serving as change agentlleader to explore and examine organizational readiness and promote the behavior change process to improve safety performance; • Collaborating with safety professionals in understanding and taking a lead in implementing the behavior change process; • Serving as a consultant and resource person to the organization; • Participating as a team member involved in identifying hazards, determining safe behaviors, and developing observation checklists; • Serving as an educator in providing information to top management, supervisors, and employees; and • Serving as a coach and supporter to employees involved in the observation process.
Behavior based safety relies on employee involvement and places a strong emphasis on observation, measurement, feedback, delivering positive reinforcement, and evaluation. Behavior based safety efforts identify system improvements and focus on prevention. The nursing process, strong interpersonal skills, and knowledge of occupational health provide value to behavior based safety efforts. In behavior based safety initiatives, occupational and environmental health nurses apply the nursing process and occupational health experience to work in AAOHN JOURNAL
CE ARTICLE
A-B-C Analysis -Example (Antecedents-tBehaviors-tConsequences)
List an at-risk safety/health Behavior occurring within the facility: 
cooperation with safety professionals and employees to improve safety performance.
ABCs OF BEHAVIORAL PRINCIPLES
In his early work with animals, Skinner (1938) determined their behavior could be changed by the application of positive and negative rewards. Since that time, psychologists and others have gained a better understanding of human behavior. The ABC Model of behavior change is used by all behavioral analysts in their behavior based safety programs (see Figure 1 ). In its simplest form it states that Antecedents prompt Behaviors which result in Consequences.
Antecedents come before a behavior and provide information through a person, place, or thing to prompt a behavior. They prompt, motivate, or trigger a behavior. They influence the decision making process. Antecedents work because of the close association of a consequence to the behavior. If no consequence exists or the association is weak, the antecedent becomes ineffective and the behavior will either cease or change. An antecedent always occurs before a behavior. Daniels (1989) stated the three most powerful classes of antecedents are those that: • Provide a clear, unambiguous, and written description of desired or expected behavior (examples include job specifications, objectives, and priorities); • Are strongly attached to a specific consequence (examples include a hot stove, a red light, or a telephone ringing); • Occur immediately before the desired behavior (examples include a request for directions or turning on the water faucet when feeling thirsty).
Behavior is an observable action that foJlows an antecedent. It is what one person can see another person doing or how the observing person sees the other person acting. Behavior is always measurable.
Consequences are defined as "what happens" after the behavior occurs. Consequences are the resulting events of an observable action. When the consequences immediately and consistently follow a given behavior the effect is strengthened. Consequences are extremely powerful in determining behavior.
Three factors affect consequences: • Timing. Those consequences that occur immediately after the behavior are stronger than those that may occur at some distant time. • Constancy. A specific consequence that always occurs after a given behavior is stronger than a consequence that mayor may not occur after a given behavior. • Perception by the receiver of whether the consequence SEPTEMBER 1999, VOL. 47, NO.9
Examples of the ABC Process
• The telephone rings (antecedent), we pick it up (behavior) and hear a voice (an immediate, consistent consequence usually considered positive). Therefore, the behavior always follows the antecedent. • Workers see a "hearing protection required" sign (antecedent) and put on hearing protection (behavior) because:
A. They know the protection will prevent hearing loss (consequence). However, the health "consequence" of this behavior is weak because 1) hearing mayor may not be lost, 2) hearing loss is not immediate, and 3) hearing loss is not thought of as a negative consequence by many people.
Consequently, many workers are not self motivated to wear hearing protection. The weakness of the consequence controls their behavior.
B. Workers know their supervisor will criticize them (consequence). This is a stronger consequence because 1) the supervisor always criticizes when the hearing protection is not worn, 2) the supervisor immediately criticizes them when their hearing protection is not worn, and 3) workers do not like to be criticized.
C. Workers know their supervisor will give them a smile and comment that she is glad to see they are wearing their hearing protection. This is an even stronger consequence because 1) the supervisor always smiles and comments on their wearing hearing protection, 2) the supervisor immediately smiles and comments on their wearing their hearing protection, and 3) her smile and comments are perceived by the workers as a positive consequence.
of the behavior is positive or negative. Positive consequences are stronger. The combination of these three factors control future behavior. Traditionally, health and safety programs have placed considerable emphasis on developing and maintaining antecedents and relatively little on understanding, developing, and applying consequences. Daniels (1989) stated "Consequences are the single most effective tool a manager has for increasing employee performance and improving morale."
Ten Behavioral Principles Related to Safety/Health
1. Behavior meets the needs of the individual.
2. Behavior can be measured.
3. Behavior is prompted by an activator or antecedent and is followed by a consequence. 4. Positive reinforcement (consequence) for a desired behavior prompts a repeat of the desired behavior and thus becomes an antecedent for desired behavior. 8. Involvement of employees is a strong motivator for solving problems. 9. Safety as a "value" is far more effective than safety as a rule.
10.
The culture or context within which the organization functions most effectively drives safe behavior.
Reprinted with permission from Anderson (1998) .
Some examples of the ABC process appear in the Sidebar on page 429.
The Sidebar on this page includes the 10 behavioral principles as they relate to safety/health.
BEHAVIOR CHANGE PROCESS-KEY COMPONENTS
Behavioral safety resources identify a range of steps for implementing the behavior change process. Depending on the source, there may be anywhere from 4 to 10 steps in the process. The 10 steps are not linear. This is a process in which the behavior change initiative leads the safety culture of the organization forward. The beauty of the change process is that employees are key in obtaining behavioral data to focus on obstacles to safety. Employee work teams cooperate with employees and management to provide information and to problem solve for continuous safety improvement. The 10 steps in the process are 430 described below. Some of the 10 steps may be reworded, condensed or combined, depending on the source.
IdentifySafety/Health Improvement Areas (Targeting)
The initial step requires reviewing sources of information that may include workers' compensation data, loss analysis, OSHA logs, first aid logs, incident investigation reports, and employee and management surveys. Data present objective information that can be powerful means to support efforts to strengthen the health and safety of employees. The sources of data can be many of the traditional sources mentioned above, but also can include documented results of interviews or analysis of behavioral factors such as measurement of safe and at risk behaviors. Behavioral data are especially useful as results can target exposure situations that have not yet resulted in documented work related injury or illness. All data must remain unbiased and impartial. Targeted areas selected for focus in the behavior change process may be the result of identifying high injury/illness statistics, high exposure potential, and documented at risk behaviors. Once targets have been selected and prioritized, it is essential to determine the safe behaviors.
Determine Safe Behaviors (Pinpointing)
Pinpointing is the process of specifically articulating the desired behaviors and results for a given task. Determining the desired or safe behaviors is accomplished with employee involvement. Employees have knowledge about the processes and work collaboratively in determining the critical safe behaviors. The behaviors chosen must be observable, measurable, reliable, and within the person's control (Daniels, 1989) . Observation checklists are developed for purposes of observation, measurement, and feedback. Accurate pinpointing of critical safe behaviors is crucial to the ongoing behavior change process.
Observe and Record Behavior
Employee involvement in the observation and recording process requires identifying who will conduct the observations, how often, and verifying understanding of the observation checklist criteria. Observers require education in basic observations and in effective methods to deliver feedback. Two options need to be considered in observing and recording safe behaviors. They include employee to employee observations or self observation! recording. Employee observers must be champions in the desire to prevent workplace incidents and injuries, have strong interpersonal skills, credibility with coworkers,
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and knowledge about the work under observation. They will be responsible for recording findings and scoring observations. Anonymity of the observed employee is maintained throughout the employee observation process. The observation process in behavioral safety is not generally assigned to supervisors. A distinguishing feature of behavioral safety initiatives is the emphasis on employee involvement. In the observation process employee observers are the key players obtaining data to measure work force performance.
Self observation/recording is the least demanding from an administrative perspective. This method can be beneficial because employees are given the responsibility for recording their own safe/at risk behaviors. Employees can modify their work behaviors as a result of being reminded of the predetermined safe and at risk behaviors on the established observation checklist (see Figure 2 ).
Set Percent Safe Goal
Initially, an implementation team establishes a baseline by analyzing a number of initial observations. Goals are established in relation to the baseline and set the stage for safety improvement.
Data Measurement
Behavioral safetylhealth initiatives benefit from being data driven. When observations are conducted in a scientific, consistent, objective manner they can provide useful measurement data related to workplace safety. Data are obtained to identify safe and at risk behaviors, not to cast blame or find fault with employees. Employees are responsible for the ongoing collection and analysis of the behavioral observation data. Studies have shown a direct correlation between the number of observations per month and the number of OSHA recordable injures and percentage of safe observations (Krause, 1995; Peterson, 1989 employees as long as the data relate to the target and what is necessary for improvement.
Provide Feedback
Communicating relevant information enables employees to modify and improve their work performance to be safer. Feedback comes in two forms: what is seen and what is heard. When data are presented it is best to focus on the positive rather than the negative findings. An example is to calculate and discuss the percent of safe behaviors rather than at risk behaviors. Written graphs and charts alone will not change the safety performance. The verbal feedback provided after the observation provides the opportunity to ask questions, make suggestions, and engage in mutual problem solving to improve job performances and enhance safe behavior.
Reinforce Positive/Safe Behavior
Delivering positive reinforcement is essential to the success of behavioral safetylhealth efforts. Anything occurring in conjunction with an act that increases the probability the act will be repeated is known as positive reinforcement. Positive reinforcers provide something wanted. This can be verbal or nonverbal signs of encouragement, praise, and social support or tangible items. A reinforcement strategy should be determined in the early planning stages. The most effective reinforcement is positive verbal or written recognition, not tangible items. Positive recognition can be an effective method to motivate improved safe performance.
Evaluate
Once the behavioral safetylhealth process is implemented, it is important to have ongoing evaluation. Top management and all levels of employees should meet soon after implementation of the safe behavior observation process. The evaluation step provides information, feedback, and reinforcement. Processes in need of improvement can be identified and improvement plans implemented. The previous steps can be repeated as needed.
Implementation
Actual implementation of the behavioral safetylhealth process requires the previous steps are well planned and understood. Implementation can be started facility wide or with a targeted department or location. Private consultants can be used to evaluate organizational readiness and facilitate the process.
Celebrate
Goal achievements need to be celebrated. The celebrations become antecedents for ongoing safe behavior. Celebrations are a form of positive reinforcement but do not replace the personal, immediate, specific reinforcement that occurs continuously in the behavioral safety process.
CONCLUSION
The effectiveness of behavioral safety initiatives has been demonstrated in numerous organizations (Krause, 1995; Peterson, 1989) . The collaboration of occupational and environmental health and safety professionals in these efforts can enhance the health and safety of employees and benefit corporations. Occupational and environmental health nurses use the nursing process with transferable skills to be key players in corporate behavioral safety initiatives. The nurse is encouraged to use the transferable skills of nursing and occupational health and become knowledgeable about the behavioral change process to provide additional value to the organization's safety/health efforts.
1.

2.
3.
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The occupational and environmental health nurse role in behavioral safety initiatives can vary to include: serving as a leader, change agent, collaborator with safety professionals, consultant, team participant, educator, coach, and supporter to employees and management Behavior based safety and health initiatives add to existing knowledge and techniques for improving the health and safety of workers.
Behavior based safety relies on employee involvement and places a strong emphasis on observation, measurement, feedback, positive reinforcement, and evaluation. It focuses on identification of system improvements and prevention.
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Behavior Based Safety: A Different Way of Looking at an Old Problem
This issue of the AAOHN JOURNAL contains a Continuing Education Module on "Behavior Based Safety: A Different Way of Looking at an Old Problem." 1.1 contact hour of continuing education credit will be awarded by AAOHN upon successful completion of the posttest and evaluation.
A certificate will be awarded and the scored test will be returned when the following requirements are met by the participant: 1) The completed answer sheetis received at AAOHN on or before August 31. 2000; (2) A score of 70% Is achieved by the participant; (3) The answer sheetIs accompanied by a $10 processing fee. Expect up to 6 weeks for delivery of the certificate.
Uponcompletion of this lesson, the occupational health nursewill be able to:
1. Outline the historical background, definitions, and transferable nursing skillsof behavior based safety.
2. Discuss the behavioral principles and keycomponents of the behavior change process.
3. Describe the role of the occupational health nursein the behavior change process.
AAOHN is accredited as a provider of continuing education in nursing by the American Nurses Credentlaling Center's Commission on Accreditation. Alabama provider number ABNP0063. California provider numberCEP9283. Louisiana provider number LSBN3.
Contact hour credits received for successful completion of the posttest and evaluation may be usedfor rellcensure, certification, or re-cernncanon.
